Modelling CO/H2O ice mixtures by Escribano, Rafael
In the present work, we report through the use of theoretical quantum DFT methods and 
IR spectroscopy the determination of the most stable HAC’s structures. Aromatic ring 
structures that are extracted from hydrogenated and methylated polycyclic aromatic 
hydrocarbons published in the literature are studied as solids. Their infrared spectra are 
expected to be coincident with the experimental data recorded in the laboratory and 
measured in the interstellar medium.  
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Properties of interstellar ice analogs: composition, structure, and photon-induced 
desorption 
At the Center of Astrobiology (CAB) near Madrid, experiments are performed using the 
ISAC set-up for the simulation of ice processes. The ice is monitored by transmittance-
FTIR and vacuum-UV spectroscopy, while the gas phase is analyzed using a QMS. Our 
main interest is the study of the ice properties during UV-irradiation and/or controlled 
warmup. Our group also collaborates on heavy ion and X-ray irradiation of ice 
experiments in large facilities.  
Recent results on the photon-induced desorption and warm-up of molecular ices will be 
presented.  
In addition to chemical processes in the ice, it is also important to study the ice structure. 
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Modelling CO/H2O  ice mixtures 
With the purpose to simulate ice mixtures generated at the ILTS laboratories, a number 
of models have been designed for amorphous CO/H2O mixtures of various proportions. 
The method used involves several steps: first, a crystalline CO ice is built; next, some 
CO molecules are replaced by H2O molecules; then, the system is made amorphous in a 
molecular dynamics run; finally, the amorphous structure is optimized and the spectra 
are predicted at the minimum of the potential energy surface. The static pressure inside 
the sample cell is also monitored in the process. Calculations are performed using 
Materials Studio and Siesta packages. 
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Weakly Intramolecular Interaction Effects on the Structure and Low Temperature 
Spectra of Ethylene Glycol, an Astrophysical Species. 
Even as its most popular application is as antifreeze, Ethylen Glycol (EG) is a relevant 
astrophysical species. It is rather abundant with respect to other medium-sized organic 
molecules in comets and meteorites where it is considered the most frequent of the 
sugar-related alcohols. Together with glycolaldehyde and ethanol, it represents a key 
species to understand the composition of extra-terrestrial ices.  EG was identified in the 
Murchison and Murray meteorites and very recently, in ices in the hot core of Orion. In 
2002, the molecule was detected in emission toward the galactic center source 
Sagittarius B2(N-LMH). 
The successfully detection in gas phase have motivated laboratories studies of the 
rotational spectra which interpretation is not straightforward given the presence of 
unexpected tunnelling effects.  An elaborate variational procedure of reduced 
dimensionality based on explicitly correlated coupled clusters calculations (CCSD(T)-
F12) is applied to understand the far infrared spectrum.  
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Nucleation experiment to understand formation of cosmic dust  
Nucleation is an initial process to form a particle by self-assembly of matter from a 
mother phase. In case of mineral formation in space, nanometer sized particles, called 
dust, have been nucleated from a supersaturated vapor, which is ejected from evolved 
stars, such as asymptotic giant branch star and supernova. However, details of the 
formation processes of cosmic dust have not been understood. Here, I will show our 
recent experimental studies to comprehend the detail of the mineral formation in space. 
 
